M Solve Trigonometric Equations

Goal - Solve trigonometric equations.

Your Notes T CEE Solve a trisonometric equation in an interval
Solve 2 cos? x + 1 = 2 in the interva
S -~ i A Solution
2cos°x+ 1=2 Write original equation.
2cos°x= 1 Subtract 1 from each side.
COS2X = ZIZ Divide each side by 2.
el
COS X ='-l342— Take square roots of each side.
2
x = cos~1LZ or x = cos 1 (-J— )
., 2
— )., — A 3_7T S
X=GPrx=_C3z X L PrX X =,
Therefore, the general solution of the equation is:
/Towrite the ™ X = i + 2pin or X = —% + 2piN or
general solution _ _
of a trigonometric X = 3w 1 2pin or x =27 2pin
equation, you can 4 4
add multiples of where n is any integer.
the period to all — : : ;
the solutions from The specific solutions that are in the interve
one cycle. are.
S v T
X = = —LF
IF \/

x=%+®:ﬂﬂ'\/ =Tﬁ+ M\/

9L
=-Frar-7 x50
= A
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Your Notes Solve a trigonometric equation in an interval

Solve d = 20 — 12 sin UL In the interval 0 <t<24

a
when d = 8.
Solution
20 — 12sin 7' = 8 Substitute 8 for d.
—12 sin %t — _' 2 Subtract 20 from each side.
sinZ = 1 Divide each side by —12.
it= 7+ 24 Z"ff h “SE'}n 2n*pi

t = 2+8n\/ Solve fort. N=0,1,2,3,4,5
On the interval’d is 8 when
t = 2+8E03 =2 ,t=2+4+8(1) = 10 and

3 =18.E@%

t= 248

e CEM Use the quadratic formula

Solve 2 sin2 x + 5 sin x + 3 = 0 in the interval

—rE XS 71, _..Ig_k L?z"-lfﬂ{_

Solution 26
2sin°x+5sinx+3=0 Write original
2a+5a+3 =0 equation.

RS R ))E)
2(2)

Quadratic formula

= _SJ{'I.I__ Simplify.
=
- 'l\; or '—Z_\/ Simplify.
x=sin"1-1 orx=sin"1 -1.5 Use inverse sine.

= -9(0 No Solution Use a calculator.
In the intervahe only solution is x = -9() .
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Your Notes

364 |Lesson 14.4 < Algebra 2 Notetaking Guide

0 Checkpoint Solve the trigonometric equation in the
Interval.

1. 16sin°x+5=6:0<x<7 S A

SiNn2x= 1_6

sinx=—\l+6 = +/- 0.25

16Sinfx=11 1'% ﬂ_g\/

Tt

4

\/2.20—12sin =25:0<t< 37

/3. cos®x + 3cosx —4 = 0;0<x<
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Your Notes

-

Homework

.,

Copyright © McDougal Littell/Houghton Mifflin Company.

IECE. B Solve an equation with an extraneous solution

Solve 1 — cos x = V3 sin x in the interval 0 < x < .

Solution
1 — cos x = V3 sin x
(1 — cos x)? =
1 — 2 ¢coS X + COS% X =
1 — 2 cos x + cos? x = 3
1 —2cosx + cos?x= -
= Quadratic form
= 0 Divide each
side by 2.
=0 Factor.
or Zero product
property
COS X = orcos x = Solve for cos x.
X = or X = xX= Solve for x.
The apparent solution does not check in the original

equation. The only solutions in the interval O < x < 27 are

X = and x =

Q Checkpoint Complete the following exercise.

4. Solve the equation in Example 4 in the interval
0<x<4r.
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